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▪ Bachmann Remote Monitoring Center 
in überblick (1Min)

▪ Die Herausforderung bei CBM (4Min)

▪ Kernaufgabe

▪ Beispiel

▪ Die bewährte & etablierte CM-Lösung (8Min)

▪ Konzept

▪ Beispiele

▪ Outlook (4Min)

▪ Smart Maintenance Plattform

▪ Ganzheitlich, Wissensbasiert, Innovative
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27. Windenergietage Bachmann Monitoring GmbH

Service by Bachmann CMS in WTG world wide distributed
data acquisition, analysing, threshold monitoring,
automated data delivery to remote monitoring centre

customer, operator, maintenance team

CM REMOTE MONITORING CENTRE

evaluation, analysing, interpretation

reports with information for maintenance & 
logistics

data archiving, building a object database for 
monitored WTG for use of LCC – optimized 

maintenance 

support, 

maintenance 

and logistic 

related 

information for 

use of condition 

based 

maintenance

qualified support of CMS (HW, SW)

secured communication to world 
wide distributed CMS 
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▪ DNV-GL-certified service centre (24 staff)

▪ ISO 18436-2 certified vibration analysts

(CAT II, CAT III, CAT IV)

▪ References Wind

▪ 250kW – 8 MW (On- and Offshore)

▪ Large and small O&M companies

▪ Large and small utilities 

▪ Large and small OEM’s

▪ Wind projects all over the world
(from 2 to >1000 WTG)

▪ Marine applications
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Remote Monitoring Process Bachmann Group of Companies

Handling Complexity
Condition Based Maintenance
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Remote Monitoring Service
CMS based maintenance process

…
WTG1 O&M 

company

CMS Data

WTG2
WTG3

…

Filtering/Analysis of the condition
information  support the planning 

of maintenance activities.

…

Monitoring
Center

Service

Maintenance

Webbased
acces
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27. Windenergietage Bachmann Monitoring GmbH

> 15 years 
experience on 

WTG

More than 

10 GW in 
CMS-

Monitoring 

Verified on 
> 8000 

WTG

Experience 
on 85 

different 
gearbox 

types

WTG

600kW to 
8MW

Portfolio 
covers 79 
different 

WTG types

Onshore 
and 

Offshore 
WTG

WTG 
portfolio 
covers 25 

OEM

Experience 
on 10 drive 
train setups 

>450 wind 
farms (from 

2 WTG to 
200 WTG)

World Nr. 1 CMS Solution Provider

Bachmann CMS – Experience counts
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Why Monitor Condition Bachmann Group of Companies

Optimum position of managed risk

Kernaufgabe Condition Monitoring

Risk Averse
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27. Windenergietage Bachmann Monitoring GmbH

Beispiel zu Herausforderung & Problembeschreibung

Capability of vibration monitoring 

• zu früh → „False Alarm“ (no visible damage)
• zu spät → Risiko für Folgeschaden (z.B. Zahnbruch) WANN IST DER RICHTIGE ZEITPUNKT ?

5 DAYS
DOWN
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S
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Higher gearbox 
bearing excitations

False Alarm

15.03.2013

Endoscopy: 
Nothing found

11.07.2013

Gearbox 
oil change

24.10.2013

WTG stop
for gearbox 
exchange

04.05.2015

WTG restart

13.05.2015

Steep trend 
increase:
Too late

AdhocEvent

2.5.2015

Endoscopy: 
Wear found as 

reported

27.02.2014

GBX stock and maintenance 
plannable 

GBX bearing 
excitations: Early 

enough

Event Report

10.12.2013

Avoid extra work

Beispiel: Erwartung und Anforderung aus d. Praxis

Nur möglich bei normierten Kennwerten mit gut 
dokumentierten Schadensbildern = Erfahrungsdatenbank

Richtige Zeitpunkt  =  visible damage
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CMS for Windturbines
- Basics -



27. Windenergietage Bachmann Monitoring GmbH

CMS Basics
Overview
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Increasing trend of an inner ring roll over frequency 
intermediate shaft bearing

April 2014
0,045g

March 2013
0,010g

June 2012
0,007g

Trend Diagnosis
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27. Windenergietage Bachmann Monitoring GmbH

Case Studies
▪ Main 

Bearing

▪ Unbalance

▪ Planetary 
Gearbox 

▪ Planetary 
Stage 
Bearing

▪ Helical 
Stage 
Gearbox

▪ LSS 
bearing

▪ HSS 
Bearing

▪ Coupling

▪ GeneratorOutlook
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Case Studies Bachmann Group of Companies

Case Study:  Rotor Unbalance (Aerodynamic)

All aerodynamic unbalances corrected

Ongoing trial of mass unbalance system

Aerodynamic unbalance re-appeared after a few months

Customer requested more exact time for change

We identified a 6 hour window

Technician on site applying loctite to pitch system

Rapid warning provided

Reduced loss of earnings

To quote the customer: „Das System rockt!“

EN: “The system rocks!“
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Case Studies Bachmann Group of Companies

Case Study:  Planetary Stage Tooth Damage

Early detection of planetary stage damage

Trend in CV relating to TM frequency.

FFT indicated damage on the sunwheel

Levels and trend indicate fault progessing

Customer informed of finding

Customer inspected gearbox

The  sun gear was found to be “broken“

Gearbox exchange planned

Two weeks advance warning

Planetary stage catastrophic failure avoided

Refurbishment of gearbox possible

Saving of €50k

Alert Raised 13.11 
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Case Studies Bachmann Group of Companies

Case Study:  Planetary stage bearing

Sudden increase at characteristic frequency

Shortly after commissioning

Inspection recommended

Endoscope identified sun bearing inner race failure

Bearing exchange arranged

Advance warning minimised damage

Gearbox did not need replacement
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Case Studies Bachmann Group of Companies

Case Study:  Helical stage gearbox

Sudden change in tooth meshing

Customer inspected gears

Early warning of tooth damage

Gear could be replaced

No consequential damage

27. Windenergietage, 06. bis 08. November 2018 in Linstow

file://dersfs01/share/PUBLIC/DERS-ATFK/170 Sales & Marketing/170 00 SAM General/170 0001 Marketing/Exponat/Finished Presentations for Exponat/0000_Exponat Master Presentation rev 01.pptx#7. Case Studies 


Case Studies Bachmann Group of Companies

Case Study:  LSS Bearing

High vibration levels apparent at LSS transducer

Time signal showing impacting

Endoscopy recommended

HSS damage suspected

Endoscopy performed

Damage confirmed

Gearbox bearings replaced

Minimal downtime

Vibration reduced

First 
Warning

Reminder
Repair

Repair

Reminder
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Case Studies Bachmann Group of Companies

Case Study:  HSS Inner Ring Defect

• A HSS defect was noted

• Damage initiation possibly present when  
monitoring began  

• First indication after the warning level was 
exceeded in February 2018

• Allowed the customer to plan a repair

• Intervention at ideal time

• Damage beginning to trend, but at this 
point minimal consequential damage

• Advance warning meant that the teams 
were ready to make the exchange with 
minimal loss of production when the 
damage began to increase

First 
Warning

Reminder

Repair
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Case Studies Bachmann Group of Companies

Case Study:  Generator bearing

Bachman identified ball spin frequency in signal

Diagnosed roller damage

Progression relatively slow

Repair made when progression accelerated

Customer scheduled exchange when convenient

Spall from single ball

Can result from water in grease

Original material defect also possible

First 
Warning

Reminder

Repair
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Case Studies Bachmann Group of Companies

Case Study:  Generator bearing

Bachman identified bearing defect frequencies

Diagnosed bearing damage

Two clear progression events

Repair made when convenient

Customer scheduled exchange for summer

Spall from single ball

Damage to both races

First 
Warning

Reminder

Repair
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27. Windenergietage Bachmann Monitoring GmbH

Condition monitoring competence center

Smart maintenance platform - access per internet
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- Strukturieren

- Abstrahieren

- Schematisieren

- Formalisieren

- Programmieren
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Herzlichen Dank für Ihrer Aufmerksamkeit

Bachmann Monitoring GmbH
Fritz-Bolland-Straße 7
07407 Rudolstadt

Tel: +49 3672 /3186 100
Fax: +49 3672 /3186 200

http://www.bachmann.info

„Schwingungen zeichnen sich dadurch aus, daß sie nahezu 

alle Schädigungen, Fehler und den Verschleiß der Maschine 

widerspiegeln“ [Quelle: Dr. Weigel und Olsen Schwingungsseminare Band 3]

Michelangelo auf die Frage wie er zu einer Skulptur kommt:

“Die Figur war schon in dem rohen Stein. 
Ich mußte nur noch alles Überflüssige 
wegschlagen”
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